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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF OKLAHOMA

STATE OF OKLAHOMA, ex ref
W. A. DREW EDMONDSON,
in his capacity as ATTORNEY GENERAL
OF THE STATE OF OKLAHOMA, and
OKLAHOMA SECRETARY
OF THE ENVIRONMENT
C. MILES TOLBERT, in his capacity as
the TRUSTEE FOR
NATURAL RESQURCES FOR THE
STATE OF OKLAHOMA,

Plaintiff, CASE NO. 05-CV-329-GFK-SAJ
V.

TYSON FOODS, TYSON POULTRY, INC,,
TYSON CHICKEN, INC., COBB-VANTRESS,
INC., AVIAGEN, INC., CAL-MAINE FOODS,
INC., CAL-MAINE FARMS, INC., CARGILL,
INC., CARGILL TURKEY PRODUCTS, LLC,
GEORGE’S, INC., GEORGE’S FARMS, INC,,
PETERSON FARMS, INC,,

SIMMONS FOODS, INC.,

AND WILLOWBROOK FOODS, INC.
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Defendants

DECLARATION OF REMY JEAN-CLAUDE HENNET, Ph.D.

I, Remy JI.-C. Hennet of $.S. Papadopulos & Associates, Inc., Bethesda, Maryland,
declare under penalty of perjury under the laws of the United States of America that the
following is true and correct:

Background

I. 1 was retained as an expert in geochemistry, to form and render opinions on the
claim filed by the State of Oklahoma [“Plaintiff”] against companies which contract with
poultry growers with operations in the Illinois River Basin [“Defendants™]. 1 was
retained by all of the Defendants. (Case NO, 05-CV-329-GFK-SAJ).

2. To conduct my assignment I was asked to review and consider the opinions and
allegations of Plaintiff’s experts, in particular Dr. Fisher and Dr. Olsen. The opinions and
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allegations of Plaintiff’s experts are in the forms of affidavits, depositions, and data and
other materials.

3. My education, research, and professional experience are in the fields of
geochemistry, geology, and hydrogeology. My expertise includes the evaluation of
environmental data; the evaluation of the origin, fate, and transport of chemical
constituents in the environment; and the evaluation of chemical fingerprints to determine
the origin, extent, duration, and trend variations of environmental parameters and
constituents. I have more than 20 years of research and professional experience in
geochemistry. My Curriculum Vitae, list of publications, list of previous depositions and
testimony, and my hourly billing rate are provided in Attachment A,

4. To conduct this evaluation I relied on my education, research, and professional
experience. 1 considered a large amount of data, the information provided by Plaintiff’s
experts, and conducted my own searches of publicly available databases, reports, and the
peer-reviewed literature. 1 had discussion with Dr. Jaffe, Dr. Andrews, Dr. Huber, and
others related to the materials I reviewed. I visited the Illinois River Basin and toured a
poultry production facility. I was assisted in my work by the professional staff at S.S.
Papadopulos & Associates, Inc.

Summary of Congclusions and Ompinions

5. As a result of the work 1 conducted, 1 have reached the following conclusions and
opinions:

e Opinion I: Plaintiff’s expert Fisher’s correlation between sediment phosphorus
concentrations and broiler sales is flawed and unreliable.

e Opinion II: The chemical/biological fingerprinting procedure applied by
Plaintiff’s experts Olsen and Fisher is not diagnostic or unique to poultry litter.

o Opinion III: The plot of fecal coliforms versus time for surface water samples
included in the materials provided by Plaintiff’s experts Olsen and Fisher is
misleading and misinterpreted by Plaintiff’s experts.

e Opinion IV: Plaintiff’s experts created a data set that is biased and not
representative of the Illinois River Basin for the period 2005 to the present.

e  Opinion V: The data and information do not support Plaintiff’s allegation of an
imminent and substantial endangerment of human health because of the spreading
of poultry litter fertilizer in the fields.

6. I hold these conclusions and opinions with a reasonable degree of scientific
certainty.



Case 4:05-cv-00329-GKF-PJC  Document 1531-53 Filed in USDC ND/OK on 02/12/2008 Page 3 of 20

DECLARATION OF REMY JEAN-CLAUDE HENNET, Ph.D.

Bases for Conclusions and Opinions

Opinion 1: Plaintiff’s expert Fisher’s correlation between sediment phosphorus
concentrations and broiler sales is flawed and unreliable.

7. Plaintiff’s expert Fisher has alleged that phosphorus concentration in Tenkiller
Reservoir sediments has increased by a factor of approximately 7 (Deposition of Dr.
Fisher, January 23, 2008) over the period 1954 to 2005. Plaintiff’s experts attributed this
alleged increase to an increase in poultry production over time. This allegation is based
on the analysis of sediment Core # 1 ! and on information for broiler sales from
agricultural census surveys. Upon my review of the available data for the sediment cores
I conclude that the methodology applied is faulty and that the allegation of a correlation
between phosphorus in sediments and broiler sales over time is flawed, unreliable, and
simply not supported by the data.

8. There are several errors and misfeading data manipulations in the way Plaintiff’s
expert Fisher evaluated the sediment core data and generated his correlation. The major
errors and misteading data manipulations are as follows:

a. The oldest sample in Dr. Fisher’s correlation plot (sample dated 1954 in Core #1)
is not a lake sediment sample but a sample of terrestrial or soil materials that
represents the top soil materials that existed prior to the construction of Tenkiller
Reservoir. Soil materials contain less phosphorus than lake sediment samples and
these two types of samples cannot be directly compared for their phosphorus
content to evaluate a trend in a sediment core. In addition, the terrestrial sample
was not dated through analysis like the other samples in the correlation but simply
assigned the date 1954; the soil materials in the sample could be much older than
1954. Including the terrestrial sample that doesn’t belong in the correlation
imposcs a strong artificial bias to the trend line. Solely by removing the terrestrial
sample the phosphorus increase over the sediment profile in Core # 1 is reduced
to a factor of less than 2 from the alleged factor 7; an exaggeration of
approximately 400 percent.

b. The Total Phosphorus concentration values used to graph the correlation that
Plaintiff’s expert Fisher relied upon are calculated values that do not represent the
actual phosphorus content of the lake sediment at the time it was deposited. First,
Total Phosphorus concentrations were measured on samples that combined lake
sediment and pore water, and the water content of the samples was measured
separately. The phosphorus and chemical content of the pore water was not
analyzed. The Total Phosphorus concentration in the sediment itself was
calculated for each sample by adjusting the results assuming that no phosphorous

! Scdiment Core # 1 was collected as one of five cores; sampies from four of the five cores were submitted
for age dating.  The cores were collected by a diver on behaif of Plaintiff’s experts.
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was present in the sediment pore water?. This assumption is in error since pore
water contains phosphorus. By adjusting for water content without accounting for
the phosphorus in pore water, a trend in phosphorus is artificially generated
simply because the water content of the shallower lake sediment is higher than for
the deeper sediment because of compaction. In fact, the procedure applied by
Plaintiff’s expert Fisher would create a similar trend for all chemicals that are
present in pore water even if the sediment itself was of uniform chemical
composition across the entire cores. Second, there is more to the interpretation of
phosphorus in sediment cores than the simple and faulty interpretation applied by
Plaintiff’s cxpert Fisher. During weathering and compaction, sediments are
subjected to geochemical, biological, and physical processes that result in the
redistribution of phosphorus in the sediment column and the releasc of
phosphorus to pore water and reservoir water over time. The overall effect of
these processes is a gradual depletion of phosphorus in the older deeper sediment
relative to the younger shallower sediment. The concentration of phosphorus in
lake sediment is not conservative, and measured phosphorus concentrations in
2005 do not represent the original composition of the sediments as they were
deposited at the bottom of the reservoir starting in 1954 when the reservoir was
built and started to fill up. Furthermore, shallow sediments undergo active
mixing, including physical mixing and bioturbation, and the phosphorus
concentration in the pore water of shallow sediments can vary greatly seasonally.
These processes that control phosphorus concentration in lake sediment take place
whether or not poultry litter application occurs in the fields.

Simply stated, Plaintiff’s expert Fisher did not account for the artificial trend
created by his methodology and ignored the geochemical, biological, and physical
processes that control the distribution of phosphorus and other chemicals in lake
sediments. Fisher’s calculated phosphorus values are not representative of the
phosphorus content of the sediments at the time these were deposited at the
bottom of Tenkiller Reservoir. The data and methodology applied by Plaintiff’s
experts in the interpretation of the sediment cores cannot be relied upon to
quantify historic trends for phosphorus in the Illinois River system.

¢. For the time axis of the correlation Plaintiff’s expert Fisher relied on Pb-210 age
values® generated through a combination of laboratory measurements and
corrective calculations and assumptions. The results from measurements and
calculations were fed to a software package to generate an output of apparent age
values for the analyzed samples from core slices. Plaintiff’s experts relied on
these apparent age values as the time axis for phosphorus to construct the
correlation with broiler sales. The apparent age values relied upon by Plaintiff’s

> Measured Total Phosphorus on the sediment slices from the four cores that were age dated actvally shows
a decreasing, not an increasing trend over time prior to being adjusted by Plaintiff’s experts.

3 Pb-210 is a radioactive isotope of lead. Ph-210 half-life or the time it takes to reduce its activity or
concentration by half is approximately 22 years. The presence of Pb-210 in the earth crust and the
atmosphere is refated to the presence of uranium (U-238) and its daughter products, in particuiar radon
gas (Rn-222). Pb-210 data can be used to age date certain geological materials under certain assumptions
and applying appropriate cotrections.
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expert Fisher are in error. First, the apparent age values based on Pb-210 are
inconsistent with the Cs-137 data® that were measured on the same sediment
samples. For example, the Cs-137 data indicate that the bottom portion of the
sediments in Core # 1 were deposited in the carly 1960°s and before, whereas the
Pb-210 age values for the same samples are significantly younger (i.e. more than
10 years younger). A similar discrepancy exists for the data available for the four
sediment cores for Pb-210 ages and Cs-137 data. Second, Tenkiller Reservoir
was constructed in 1953/54 and sedimentation in the reservoir occurred as soon as
a lake formed and covered the locations of the cores. Based on the average flow
of the Illinois River as it enters the reservoir, the location of Core # 1 was most
certainly under water a short period of time after 1953/54 (i.e. 1 year or so after
completion of the 1960s is in agreement with the Cs-137 data, further indicating
that the Pb-210 ages relied upon by Plaintiff’s expert Fisher are in error.

Using dates that are not representative of the true age of the sediments deposited
in the reservoir to correlate broiler sales to a phosphorus trend in the sediments
makes the time correlation that Plaintiffs expert Fisher relies upon inaccurate and
unreliable. Furthermore, an incorrect timeline on the sediments precludes the
evaluation of relevant historical events® that could have resulted in variations of
the phosphorus loading to Tenkiller Reservoir.

d. Plaintiff’s expert Fisher used information on broiler sales in the Illinois River
Basin to correlate with phosphorus and support the allegation that the application
of poultry litter as fertilizer to ficlds is responsible for the phosphorus trend that
they generated. Broiler sales have increased over time but an increase in sales
tells little on the handling and spreading of fertilizer in the fields. The
introduction of best management practices for the spreading of poultry litter
fertilizer have been implemented in the Illinois River Basin and these practices
are designed to effectively reduce the potential for the release of poultry litter
bacteria and nutrients to surface water and groundwater. Furthermore, the
composition of poultry feed, and therefore the composition of poultry litter, varies
hetween producers and over time. Broiler sales are therefore not a parameter that
accurately or reliably represents the release of bacteria and nutrients to surface
water from poultry litter field applications over time. There are sources of
bacteria and nutrients other than poultry litter that have increased over time in the

* Cesium-137is a radioactive isotope of cesium; it is formed through nuclear fission in nuclear reactors
and/or during the detonation of nuclear weapons. Cs-137 half-life or the time it takes to reduce its
activity or concentration by half is approximately 30 years. The deposition of sediments with clevated
Cs-137 took place in the 1950s and early 1960s during the period of atmospheric thermonuclear testing.
A targe and sudden increase of Cs-137 is a ime marker in the sediment column., The time marker is
coincident on one end with the beginning of nuclear testing in the atmosphere around 1950 and on the
other end with the ban and reduction of such testing in 1963,

3 For example: the Frances Lake Dam breach in 1990 on the Oklahema-Arkansas border upstream of Lake
Tenkilfer; changes in the operation of water treatment plants; industrial developments; deforestation;
periods of increased urbanization; and the introduction of best management practices for poultry litter
application to fields.
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Ilinois River Basin. These include effluents from population growth and
urbanization, industrial development, and animal farming other than poultry.

9. As a summary for Opinion I, the Phosphorus in Sediment to Broiler Sales
correlation relied upon by Plaintiff's expert Fisher is flawed and unreliable and provides
no credible scientific support to Plaintiff’s allegation that the application of poultry litter
fertilizer represents an imminent and substantial endangerment of human health in the
IHinois River Basin.

Opinion XI: The chemical/biological fingerprinting procedure applied by Plaintiff’s
experts Olsen and Fisher is not diagnostic or unique to poultry litter.

10.  Plaintiff’s experts relied on what they describe as identifiable constituents of
environmental concem in poultry litter, including phosphorus, metals and bacteria.
Plaintiff's experts used the chemical and bacteria data to create what they claim to be a
“unique and distinctive chemical/bacterial signature” for poultry litter. The composition
of the “unique and distinctive signature” was not described specifically in any of the
Plaintiff’s experts’ affidavits or supporting materials. However, in his deposition, Dr.
Fisher described the components of the unique signature as: phosphorus, copper, zinc,
arsenic, and bacteria (Dr. Fisher Deposition, January 23, 2008). In his deposition, Dr.
Olsen mentioned that he relied on 25 parameters including bacteria to characterize a
unique and distinctive signaturc for poultry litter. Plaintiff’s expert Olsen arrived at his
25 parameters by apparently applying a trial and error methodology. Early sets of data
that were tested by Dr. Olsen included up to 41 parameters and others less than 25.
Based on this approach and relying at least partially on statistics, Plaintiff’s expert Olsen
concluded that the poultry litter “signature” can be found in the various pathway
components that he considered.

11.  The assumption or conclusion by Plaintiff’s experts Olsen and Fisher that the
signature that they relicd upon to trace poultry litter is unique and distinctive is in error
and not supported by the data or the pecr-reviewed literature. Plaintiff’s experts’
procedure and reliance on a chemical and bacteria signature suffers from the following
major shortcomings:

a. Bacteria are ubiquitous in the natural environment and are present in all animal
and human wastes; bacteria are not unique to poultry litter. The effluent of
sewage treatment plants and lagoons, septic system effluent, waste streams from
cattle, swine, wildlife, landfills, and other urban waste streams all contribute
bacteria to the environment, and a portion of these contributions are directly to
surface water. On the other hand poultry litter fertilizer is applied to fields under
best management practices designed to eliminate or reduced runoff to streams and
rivers.

b. Phosphorus, copper, zine, and arsenic and the other chemicals considered by
Plaintiff’s experts are ubiquitous in the natural environment and are present at
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elevated concentrations in waste streams other than from poultry litter. These
other waste streams include domestic and wild animal waste, septic and water
treatment effluents, urban storm water, landfill leachate, and industrial effluents.
Phosphorous, copper, zinc, arsenic and bacteria are naturally present in soil and
rock materials that are being eroded to surface water and deposited as sediments
in Tenkiller Reservoir. These chemicals are thercfore not unique to poultry litter.,
Based on my review of the available data and the peer-reviewed literature, the
fingerprints (i.e. relative concentrations of the chemicals) formed by the
combination of these four chemicals in poultry litter are not differentiable for
waste streams that include cattle, swine and septic wastes, and waste water
treatment plant and lagoon effluents, for example.

c. Plaintiff’s experts Olsen and Fisher supetvised, contributed, and/or participated to
the design of the various field sampling efforts that were used to support their
allegations. The major goal of the sampling approach appears to have been the
targeting of locations and sample media with the highest likelihood to encounter
poultry litter. This approach results in a biased data set. The bias in the data set
was not considered by Plaintiff’s cxperts Olsen and Fisher.

d. Plaintiff’s experts Olsen and Fisher did not take into account the reactivity and the
variable fate and transport behaviors of the constituents they considered to
construct a signature for poultry litter, Their “unique and distinctive signature” for
poultry litter is not conservative in space and time in the environment and
therefore does not constitute a reliable fingerprint for poultry litter. For example,
phosphorus, arsenic, copper, zinc and many of the other parameters relied upon
by Plaintiff’s experts are reactive chemicals with specific properties.

Geochemical conditions vary widely between the different pathway components
that were identified by Plaintiff’s experts. Exposure to the variable environment
changes the concentration ratios or “signature” of these components along the
transport pathway(s). Bacteria are affected by die-off, sorption, and filtration
processes. Because of the compound specific propertics and reactivity of the
chemical constituents and the limited and variable lifespan of bacteria, the
“unique and distinctive signature” is not conserved in the environment and cannot
be used as a diagnostic tool for poultry litter as claimed by Plaintiff’s experts.

e. The statistical testing, in particular Dr. Olsen’s use of the Principal Component
Analysis tool to support his “unique and distinctive signature” approach is flawed
and impaired by errors. A more extensive discussion of the errors or flaws in Dr.
Olsen’s approach and methodology arc addressed by Dr. Huber in his
Declaration. Dr. Huber is a statistician with whom I discussed Dr. Olsen’s
procedure and methodology. Based on my own education and experience with
statistics, I noticed several flaws that render any conclusions from thesc tests
unreliable or invalid including:

i. Dr. Olsen failed to include and statistically evaluate all potential
sources that can contribute to the parameters he considered in his
testing.
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ii. Dr. Olsen assumed that the parameters he considered are
conservative in space and time in the environment. This
assumption is in error since many of the parameters used in the
statistical testing are differentially reactive and/or degrade or die-
off in the environment.

iii. Dr. Olsen did not consider uncertainty as part of his statistical
evaluation. Parameter measurements can yield widely different
orror bars (for example, the error bar on bacteria counts are much
larger than error bars on zinc measurements).

12.  Asa summary for Opinion II, the “unique and distinctive chemical/bacterial
signature” for poultry litter that is relied upon by Plaintiff’s experts is neither unique nor
distinctive but common to several active waste streams in the Illinois River Basin. The
signature contains constituents that are reactive to different degrees and is thercfore not
conservative over space and time. Furthermore, Plaintiff’s experts failed to consider the
natural background concentrations for the signature constituents, and the presence of
these constituents in active waste streams other than poultry in the Illinois River Basin.
In short, the “signature” procedure as applied by Plaintiff’s experts is unreliable and
cannot be used to differentiate poultry litter from other contributors of chemicals and
bacteria to surface water and groundwater.

Opinion II: The plot of fecal coliforms vexsus time for surface water samples
included in the materials provided by Plaintiff’s experts Olsen and Fisher is
misleading and misinterpreted by Plaintiff’s experts.

13.  Plaintiff’s experts plotted the average fecal coliforms in surface water samples 1n
the Illinois River Basin for the period 1993 to 2006. Plaintiff’s experts attached a best fit
curve to the plot. The plot and the curve are apparently used to support the allegation that
fecal coliforms have been increasing over time in surface water and that this increase
represents an imminent and substantial endangerment of human health.

14, The plot and best fit curve are misieading and confusing because the data include
results for fecal coliforms that are not directly comparable. The following explains the
lack of scientific rigor and abusive use of correlation statistics by Plaintift’s experts in
their interpretation of the plot for fecal coliforms:

a. The data used for the plot fails to differentiatc between the results for fecal
coliforms for high flow samples and the results for normal or base flow samples.
Samples taken under high flow conditions typicaily contain much higher bacterial
counts, including fecal coliforms, than samples taken under normal or baseline
flow conditions. This difference is simply related to the fact that runoff washes
off the exposed surface of the soil, and the surface of the soil typically contains
more bacteria than the subsurface. Under high flow conditions, there is more
suspended solids in the surface water samples, and bacteria preferentially attach to
solid particulates therefore increasing the counts in the samples. The observation
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of higher bacteria levels under high flow conditions is a general observation that
is not unique to the Illinois River Basin. High flow samples were more frequently
collected starting around 2000 to study the bacterial and chemical composition of
surface water at peak flow conditions; there is relatively less such high flow data
represented prior to that time. In order to evaluate the existence of a trend in fecal
coliforms over time, it is neither proper nor scientific to ignore the bias introduced
in the data set by the high flow sample results.

b. The best fit curve applied by Plaintiff’s experts to the fecal coliforms versus time
plot is not a proper interpretation of the data. First, the data set shows that there
was no significant trend for fecal coliforms in surface water prior to
approximately 2000. The large jump in fecal coliforms that starts in the
approximately 2000 represents the effect of the high flow samples becoming
relatively more frequent in the most recent sampling events. This bias is evident
upon comparison of flow and bacterial count measurements at individual stations
along the Illinots River”. Second, the best fit curve by Plaintiff’s experts does not
represent the data. The data shows that prior to approximately 2000, there is no
trend in bacterial counts. A jump occurred in approximately 2000 reflecting the
more frequent representation of high flow samples in the data set. The best fit
curve is not justified to represent the distribution of the data. This is further
supported by the weak correlation between the curve and the data expressed as “r
=0.57” on the plot’. Third, even if one were to assume that the fecal coliforms
in surface water have increased as depicted by the best fit curve on the plot, a
conclusion that I disagrec with, changes in broiler sales do not explain the fecal
coliforms distribution in the plot. The broiler sale distribution used by Plaintiff’s
expert Fisher is different from the bacteria data distribution.

15.  As asummary for Opinion III, Plaintiff’s experts have constructed a plot and a
correlation that improperly include data that are not comparable for the evaluation of a
trend in fecal coliforms in surface water over time. The correlation derived from this
improper use of data is weak at best. The plot and correlation do not establish a
relationship between poultry litter and changes in fecal coliforms concentrations in
surface water,

Opinion I'V: Plaintiff’s cxperts created a data set that is biased and not
representative of the [llinois River Basin for the period 2005 to the present.

16. Consultants were hired by Plaintiff to collect samples for the analysis of
chemicals, bacteria, and other parameters. The results are used to support the allegations
made by Plaintiffs experts. Many of the sampling locations and the conditions under
which samples were collected were targeted based on consultants’ and/or Plaintiff’s

¢ See for example the data collected at the Tahlequah station located directly upstream of the Tenkiller
Reservoir.

7 Correlation coefTicients are usnally represented by the square of r not r. The square of r is equal to 0.32
which is very low for a best fit correlation.
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experts’ judgment of highest likelihood to encounter poultry litter. Furthermore, high
flow and runoff samples are over represented relative to the samples that represent
normal or average conditions in the Illinois River Basin. Many groundwater samples
were taken with a Geoprobe directly at the water table beneath ficlds where poultry litter
amendments and cattle grazing occurred. The groundwater sampled at the water table at
these particular locations is not representative of the groundwater that is supplied through
residential wells. The data set relied upon by Plaintiff’s experts is therefore biased
because it is overloaded with samples that do not represent normal or average conditions
and that do not represent the water to which humans are typically exposed. In the
interpretation of the data, Plaintiff’s experts did not account for the bias in the data set.

17.  Comparing samples that were collected periodically across the State of Oklahoma
at several stream monitoring stations and excluding the samples that explicitly targeted
high flow conditions shows that the Iilinois River Basin is not out of range for bacterial
counts relative to the other basins in Oklahoma.

18.  Plaintiff's experts have created an artificial increasing trend for bacteria and
nutrients in the Iilinois River system by including the targeted sample results that exist
only for the most recent years, without appropriate consideration of the bias introduced
by this procedure.

19.  The samples that were collecied by Plaintiff’s consultants on behalf of Plaintiff’s
experts under high flow, runoff conditions, and/or at targeted locations produced
uncertain results for bacterial counts. The uncertainty introduced in that particular data
set resulted mostly because of the following:

a. Sampling for bacteria analysis is strongly dependent on procedure and on the
experience of the sampling personnel. The samples collected on behalf of
Plaintiff’s expert were collected by many different people and analyzed by
different laboratories.

b. Bacterial counts in water samples are strongly correlated to the amount of
suspended solids in the sample. Different sampling procedures result in different
suspended solids contents and different bacterial counts.

c. Plaintiff’s consultants were observed to have been less than careful in following
proper procedures when sampling in the field. Improper procedures in the
collection of samples for bacterial analysis compromise the integrity of the
samples and typically results in inflated bacterial counts upon analysis.

20.  As asummary for Opinion IV, Plaintiff’s experts have created a data set that is

biased and they failed to account for this bias in the manner they interpreted the data and
supported their allegations.

10
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Opinion V: The data and information do not support Plaintiff’s allegation of an
imminent and substantial endangerment of human health because of the spreading
of poultry litter fertilizer in the fields.

21.  Plaintiff alleges that there is an imminent and substantial endangerment of human
health because of the presence of bacteria in surface water and groundwater in the Hlinois
River Basin and that the application of poultry litter fertilizer on the fields is responsible
for this threat. Plaintiff’s experts have opined that the available data support this
allegation.

22.  The data does not support the allegation of imminent and substantial
endangerment of human health, and the data does not support a recent significant increase
in bacteria in surface water and groundwater. Furthermore, the available data and
information do not support the allegation that the spreading of poultry litter fertilizer on
the fields has somehow changed for the worst as to become an imminent threat to surface
water and groundwater.

23. As a summary for Opinion V, the allegation of imminent and substantial
endangerment of human health is simply not supported by the data.
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5.5, PAPADOPULOS & ASSOCIATES, INC.

REmYJ.-C.HENNET
Geochemist |

EDUCATION PhD Geochemistry, 1987, Princeton University, Princeton, New Jersey
MA Geology, 1983, Princeton University, Princeton, New Jersey
Diplome de 3eme Cycle, Hydrogeologie, 1981, Universite de Neuchatel,
Switzerland
Diplome de Geologie, Sciences Exactes, 1980, Universite de Neuchatel,
Switzerland

REGISTRATIONS Certified Professional Geological Scientist No. 10572, American Institute of
Professional Geologists
Licensed Professional Geoscientist Texas No. 425

[.LANGUAGES French, German

PROFESSIONAL $.8. Papadopulos & Associates, Inc., Bethesda, Maryland
HISTORY Principal of the Firm, 1989-present
Woods Hole Oceanographic Institution, Woods Hole, Massachusetts
Postdoctoral Investigator, 1987-1889
Princeton University, Princeton, New Jersey
Research Assistant, 1983-1287
Teaching Assistant, 1982-1985
Universite de Neuchatel, Centre d'Hydrologie, Switzerland
Research Assistant, 1980-1981

SUMMARY OF Dr. Hennet has over 20 vears of research and field experience in investigating the

QUALIFICATIONS origin, fate, and transport of organic and inorganic chemicals in naturat and man-made
environments. He has conducted numerous studies that cover the fields of
environmental characterization, remediation, monitoring, cost allocation, and fitigation.
Dr. Hennet's expertise includes the forensic interpretation of chemical fingerprints, in
particular for PCB congeners, petroleum hydrocarbons, organic soivents, toxic metals,
and inorganic ions such as arsenic and selenium chemical species, nitrate, and
perchlorate. His expertise also includes the interpretation of stable isotope data as to
quantify or qualify environmental processes. [Dr. Hennet has authored and co-
authored numerous publications on both inorganic and organic gecchemistry.

APPOINTMENTS Geological Sciences Advisory Board, University of Alabama, 2002-2005
Member of Governing Board, Association of Princeton Graduate Alumni, 1996-
2001
Convenor, THEIS 2000 Conference: fron in Groundwater, National Ground Water
Association, September 2000
Technical Advisory Board, Xetex Corporation, 1993-1999
Member of Steering Commiittee, Working Group 91, Scientific Commission for
Oceanic Research, 1989-1092

AWARDS & Postdoctoral Scholar, Woods Hole Oceanographic Institution, 1987-1989
HONORS Princeton University Fellowship, 1982-1987
Swiss National Science Foundation Fellowship at Princeton University, 1981-82
Mention Bien, Geologie, Universite de Neuchatel, 1980
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REPRESENTATIVE $.8. Papadopulos & Associates, Inc., Bethesda, Maryland
PROJECT Projects that exemplify Dr. Hennet's experience are presented below:

EXPERIENCE a U.S. Department of Justice — Served as an expert withess for several

environmental litigation cases. Examples: the quantification of the history of
benzene flux from the subsurface to ambient air following the release of mifitary
jet fuel, the evaluation of multi-source peiroleum hydrocarbon releases and
their individual extent; the evaluation of the impact of bleaching agent when
released in a desert environment; and the origin, fate, transport, and timing of
the release of chlorinated solvents at several military bases.

»  Citizens About Rushton Rezoning, Inc., South Lyon, Michigan — Analyzed the
potential environmental and hydrogeological impacts of water treatment
lagoons and infiliration spraying fields. The lagoons and spraying fields were
selected as a wastewater treatment for a large residential development. The
spraying fields were located on sloped glacial till with fimited permeability and
capacity. Regulated surface water bodies were located adjacent to the
spraying fields and tagoons.

= Atlantic Richfield Company — Provided technical support for natural resource
damage litigation; retained and testified as an expert witness. Work included
the evaluation of complex data and information, data acquisition and
interpretation, and geochemical modeling. Examples of work:

Collected data within the Anaconda Tailings Ponds to support the
simulation by modeling of the fate and transport of dissolved arsenic and
cadmium in the alluvium beneath and down-gradient of the ponds;

Evaluaied the background condition for metals, arsenic, and sulfur
chemical species in the Butte mining district; and

Evaluated the mability of arsenic in the groundwater environment at the
Montana Pole wood treatment site; evaluated background conditions and
the mobility of metals and arsenic chemical species in sediments
accumulated behind the Militown Reservoir on the Clark Fork River.

= Rhone Poulenc Corporation — Studied arsenic fixation in scil material by
various physicochemical treatments. This study was a collaborative effort with
Pennsylvania State University and was aimed at understanding the processes
that control the fixation of arsenic in soils. Advised on the interpretation of data
to characterize the mobility of arsenic chemical species at the Bay Road Site in
the San Francisco Bay area, and at the Factory Lane Site in New Jersey.

o Millenium Inc. — Served as an expert witness to evaluate environmental
conditions and allocate remedial costs among several parties that occupied an
industrial site for different periods of time. The site was contaminated by a
variety of solvent and hydrocarbon compounds.

= Panhandle Eastern Pipeline Company — Evaluated and characterized the fate,
transport, and distribution of PCBs in the subsurface at several sites along a
major pipeline system. The study included basic research to interpret the
distribution of the 209 different PCB molecules in water, soif, and oil samples.
The resuits provided valuable insight for the design of remedial actions and



Case 4:05-cv-00329-GKF-PJC  Document 1531-53 Filed in USDC ND/OK on 02/12/2008 Page 15 of 20

Geochemist
Page 3

REPRESENTATIVE
PROJECT
EXPERIENCE

— continued

PROFESSIONAL
SOCIETIES

5.8. PAPADOPULOS & ASSOCIATES, INC.
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characterization of biological, physical and chemical processes affecting PCBs
in the subsurface.

= Envirosafe Services Landfill, Toledo, Chio -~ Reviewed detailed organic,
inorganic, and isotopic data to evaluate the integrity of a large active tandfill
complex located in an area characterized by historical waste disposal activity.

=  lone Pine Superfund Sile, Freehold, New Jersey — Performed data collection
and interpretation to predict chemical composition for the design of a treatment
facility.

= Heleva Superfund Site, Allentown, Pennsylvania - Conducted specialized
sampling for the determination of trace amount chlorinated hydrocarbons in
acetone-rich groundwater, and acquisition of isotope and nutrient data fto
characterize subsurface conditions for natural attenuation and treatment plant
design.

»  Love Canal (Niagara Fails, New York) and Stringfellow (Glen Avon, California)
Superfund Sites — Performed detailed data interpretations to assess the validity
of expert witness’ testimonies related to the fate, behavior, and migration of
toxic chemicals in the subsurface.

= Tyson Superfund Site, Pennsylvania — Conducted a detailed technical
investigation of the performance of a farge vacuum extraction system
consisting of more than 250 individual extraction wells. The extraction of
volatile organic compounds was impacted by subsurface heterogeneities and
the presence of residual non-aqueous phase liquids in the subsurface.

Woods Hole Oceanographic institution, Woods Hole, Massachusetts
Studied the organic and inorganic chemistry of the Guaymas Basin
hydrothermal system. The research included the use of the research
submarine  Alvin  for in-situ  parameter measuremenis and sampling.
Researched and studied the formation of natural petroleum, and the effects of
organic molecules’ degradation and migration on the formation of geopressured
zZones.

Princeton University, Princeton, New Jersey
As Research Assistant, sfudied metal-organic interaction in natural settings,
and served as Senior Thesis Advisor on an experimentai study of lead-organic
complexing, and an experimental study of trichloroethane in groundwater.
Served as Teaching Assistant in Historicat Geology and Geomorphology.

Universite de Neuchatel, Centre d'Hydrologie, Switzerland
Studied tritum in groundwater and conducted related iaboratory work.
Conducted geochemical fingerprinting in carbonate terrains as applied to the
development of water resources.

American Academy of Forensic Sciences

American Chemical Society

American Institute of Professional Geologists
Association of Ground Water Scientists and Engineers
Geological Society of America
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PUBLICATIONS Soderberg, K., and R.J.-C. Hennet. 2007. Uncertainty and Trend Analysis —
Radium in Groundwater and Drinking Water: Ground Water Monitoring and
Remediation. 27, no. 4; 122-127.

Soderberg, K., R. Hennet, and C. Muffeis. 2005. Uncertainty and Trend Analysis
for Radium in Groundwater and Drinking Water. Abstract Book, 2005 NGWA
Naturally Occurring Contaminants Conference: Arsenic, Radium, Radon, and
Uranium, February 24-25, 2005, Charleston, South Carolina. 30-44.

Hennet, R.J.-C. 2002. The Application of Stable Isotope Ratios in Environmental
Forensics. In American Academy of Forensic Sciences Proceedings. 103-104.

Hennet, R.J.-C. 2002. Life is Simply a Particular State of Organized Instability. In
Fundamentals of Life. G. Palyi et al,, editor. Paris, France: Elsevier. p. 109-
110,

Hennet, RJ.-C., and L. Chapp. 2001. Using the Chemical Fingerprint of
Pharmaceutical Compounds to Evaluate the Timing and Origin of Releases to
the Environment:  Proceedings of the American Academy of Forensic
Sciences. 4, no. 1, Winter: 101,

Viassopouios, D., C. Andrews, R. Hennet, and S. Macko. 1988. Natural
immobilization of Arsenic in the Shaliow Groundwater of a Tidal Marsh, San
Francisco Bay. Presenied at the The American Geophysical Union 1999
Spring Meeting, May 31-June 4, Boston, Massachusetts.

Hennet, R., D.A. Carleton, S.A. Macko, and C.B. Andrews. 1997. Environmental
Applications of Carbon, Nitrogen, and Sulfur Stable Isotope Data: Case
Studies {abstract). Geological Society of America, Annual Meeting, Salt Lake
City, Utah, November 1997. (invited speaker).

Jiao, J., C. Zheng, and R. Hennet. 1997. Analysis of Underpressured Reservoirs
for Waste Disposal: Hydrogeology Journal. 5, no. 3: 19-31.

Jiao, J., C. Zheng, and R. Hennet. 1995. Study of the Feasibility of Liquid Waste
Disposal in Underpressured Geological Formations.  Proceedings of the
American Geophysical Union, 1995 Spring Meeting, Baltimore, Maryland, May
30-dune 2. In Eos Supplement. 76, no. 17. S137.

Viassopoulos, D, P. Lichtner, W. Guo, and R. Hennet. 1995. Long-Term Controls
on Attenuation of Mine-Waste Related Contamination in Alluvial Aquifers: The
Role of Aluminosilicate Clay Minerals.  Proceedings of the American
Geophysical Union, 1985 Spring Meeting, Baltimore, Maryland, May 30-June 2.
In Eos Supplement, 76, no. 17. S150.

Feenstra, S., and R. Hennet. 1993, Assessment of Performance Limitations on Soll
Vapor Extraction (SVE) in Variable Soiis: The Newsletter of the Association of
Ground Water Scientists and Engineers. 9, no. 3: 112-13.

Hennet, R.J.-C., and S. Feensira. 1993. Assessment of Performance Limitations
on Soil Vapor Extraction (SVE) in Variable Soils (abstract). Symposium on
Chlorinated Volatile Organic Compounds in Ground Water, National Ground
Water Association 45th Annual Conventicn, Kansas City, Missouri, October 17-
20, 1993 {invited presentation). In Ground Water. 31, nc. 5. 828-829.
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PUBLICATIONS Hennet, R.J.-C., and C.B. Andrews. 1993. PCB Congeners as Tracers for Colloid
- continued Transport in the Subsurface-A Conceptual Approach. in Manipulation of

Groundwater Colloids for Environmental Restoration. Ann Arbor, M. Lewis
Publishers. p. 241-246.

Hennet, R. 1992. Abiotic Synthesis of Amino Acid Under Hydrothermat Conditions
and the Origin of Life: A Perpetual Phenomenon? Gordon Research
Conference on Organic Geochemistry, New Hampshire. (invited speaker).

Hennet, R., N. Holm, and M. Engel. 1992. Abiotic Synthesis of Amino Acid Under
Hydrothermal Conditions and the Origin of Life: A Perpetual Phenomenon?:
Naturwissenschaften. 79: 361-365.

Hennet, R., and N.G. Helm. 1992, Hydrothermal Systems: Thelr Variefies,
Dynamics, and Suitability for Prebiotic Chemistry. In Origins of Life and
Evolution of the Biosphere, Netherlands. Vol. 22. p. 15-31.

Holm, N., A. Cairns-Smith, R. Daniet, J. Ferris, R. Hennet, E. Shock, B. Simoneit,
and H. Yanagawa. 1992. Future Research. In Origins of Life and Evolution of
the Biosphere. Vol. 22. p. 181-190.

Hunt, J.M., and R. Hennet. 1992. Modeling Petroleum Generation in Sedimentary
Basins. In Productivity, Accumuliation, and Preservation of Organic Matter:
Recent and Ancient Sediments. Whelan, J., and J. Farrington, editors. New
York: Columbia University Press. p. 20-52.

Hunt, J.M., M. Lewan, ang R. Hennet. 1991, Modeling Oil Generation with Time-
Temperature Index Graphs Based on the Arrhenius Equation: AAPG Bulletin.
75, no. 4: 795-807.

Hennet, R., D. Crerar, and J. Schwartz. 1988. The Effect of Carbon Dioxide Partial
Pressure on Metat Transport in Low-Temperature Hydrothermal Systems:
Chemical Geology. 69: 321-330.

Hennet, R., D. Crerar, and J. Schwartz. 1988. Organic Complexes in Hydrothermal
Systems: Economic Geology. 83: 742-767.

Hennet, R., and F. Sayles. 1988. Effect of Dissolved Organic Compounds on Trace
Metal Mobility in Low-Temperature Hydrothermal Systems (abstract). Joint
Oceanographic Assembly, Acapulco, Mexico, 23-31 August, 1988. In Journal
of Arboricufture. 14, Mexico 88. 43.

Hennet, R., and J.K. Whelan. 1988. In-Situ Chemical Sensors for Detecting and
Exploring Ocean Floor Hydrothermal Vents. Technical Report WHOI-88-53.
69.

Hennet, R. 1987. The Effect of Organic Complexing and Carbon Dioxide Partial
Pressure on Metal Transport in Low-Temperature Hydrothermal Systems.
Unpubtished PhD thesis. Geochemistry. Princeton University, 308.

Hennet, R., D. Crerar, E. Brown, and J. Schwartz. 1986. Transport of Base Metals
in Hydrothermal Brines by Organic and Possible Thiocarbonate Complexes:
The Genesis of Siratiform Sediment-Hosted lead and Zinc Deposits.
Conference Proceedings. In Geological Science. Vol. 20. Stanford University.
197-198.
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PUBLICATIONS Hennet, R. 1985, Partial Pressure of Carbon Dioxide and Base Metal Solubility: A

e continued Model for the Genesis of Hydrothermal Ore Deposits. Poster session at the
Gordon  Research Conference, Inorganic Geochemistry of Hydrothermal
Depaosits, New Hampshire.

Hennet, R., D. Crerar, and E. Brown. 1985. Base Metal Transport by Organic
Compiexing in Ore-Forming Brines (abstract). Proceedings of the Second
International Symposium on Hydrothermal Reactions. The Pennsylvania State
University. p. 43.

Hennet, R., D. Crerar, and J. Schwartz. 1985. Metal-Organic Complexes in Ore-
Forming Brines. 190th Nationai Meeting, American Chemical Society, Division
of Environmental Chemistry, Chicago, illinois, September 9.

Hennet, R. 1983. Formation Constants of Lead and Zinc Metal-Organic Complexes
Using Polarography (ASV, DPP), Specific fon Electrodes (1SE), and Nuclear
Magnetic Resonance Spectroscopy (NMR). Unpublished MA thesis. Princeton
University.

Hennet, R., D. Crerar, J. Schwariz, and T. Giordano. 1983. New Ligand-Bond
Mechanisms for the Transport of Zinc in the Genesis of Mississippi Valley-Type
Ore Deposits: Eos. 64, no. 45: 885.

Fiury, F.R., R. Hennet, and A. Matthys. 1981. Developpement des resources en
eaux de la Ville de Delemont (Jura, Suisse). Unpublished Dipiome
d'Hydrogeologie. Centre d'Hydrogeologie. University de Neuchatel.
Switzerland.

Hennet, R. 1980. Cartographie de la Region Neuchatel-Valangin: Etude de la
Mineralogie par Diffraction-X, de la Stratigraphie et des Microfacies du
Valanginien. Discussion de Stratotype de Valangin. Unpublished Diplome de
Geologie. University de Neuchatet. Switzerland.

DEPOSITION AND DEPOSITIONS
TESTIMONY

EXPERIENCE 2007 Arbitration in the Issue of PCB Contamination in the Littie Mississinewa River,

Union City, Indiana. Pittsburgh, Pennsylvania. August 22.

2007 San Diego Unified Port District vs. TDY Industries, Inc.; Ryan Aeronautical
Company; Teledyne Ryan Company; Teledyne Ryan Aeronautical Company,
Teledyne Industries, Inc; Allegheny Teledyne, Inc.; Allegheny Technologies,
nc. United States District Court, Southern District of California. Case
Number 03 CV 1146-B (POR). January 5.

2006 Sierra Club, Natural Resources Defense Council, and Naiural Parks
Conservation Association vs. Robert B. Flowers, Chief of Engineers, United
States Army Corps of Engineers, et al. U.S. District Court, Southern District
of Florida. Case No. 03-23427-ClIV-Hoeveler. October 31 and November 17.
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TESTIMONY

20068 Sierra Club, Natural Resources Defense Council, and Natural Parks
Conservation Association vs. Robert B. Flowers, Chief of Engineers, United
States Army Corps of Engineers, et al. U.S. District Court, Southern District
of Florida. Case No. 03-23427-ClV-Hoeveler. November 28 and 29.

2004 - 2005 Universal Waste, Inc. and Clearview Acres, Lid. Regarding Delisting
Petition for Site Number 0633009, Adjudicatory Hearing by New York
Department of Environmental Conservation, Office of Hearings and
Mediation. Site Number 0833009, October 27 and February 3.

2004 Part 31, City of South Lyon and the Citizens About Rushton Rezoning, Inc.,
Permit No.: M 00994; and Permit No: GW186300602. State of Michigan,
Department of Environmental Quality, Office of Administrative Hearings,
Lansing, M. May 20, 21, and 27.
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Dr. Hennet's rate of compensation is $232.00 per hour.



